ED ToTne USEFUL APPLICATION 
OF COMPRESSED AiR: 
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THos: who object to the proposed 
Underground Road in New York, on the 
basis that \ i underground roads and tun- 
nels are disagreeable places, do not make 
allowance for recent improvements in con- 
struction, ventilation, lighting and traction. 

In building a tunnel through Broadway, 
every machine can and should be operated 
by compressed air. Power might readily 
b2 generated in the basement of a building 
along the line of the street and transmitted 
through pipes to the hoists, pumps, drills 
and excavators. There need be no disa- 
greeable puffing of steam, smoke, or moy- 
ing about of heavy boilers with their at- 
tendant loads of coal, water and ashes. 
There will be nothing experimental about 
this, because it has been done on the Chi- 
cago Drainage Canal, on the new Croton 
Aqueduct, and on hundreds of other places 
of less importance. 


Why talk about difficulty in ventilating 
aroad under Broadway, when each train 
can be pulled by a compressed air locomo- 
tive which will puff dry, cool and fresh air 


into the tunnel at each stroke? The H. K. 
Porter Co., of Pittsburg, has built and put 
into successful operation engines for such 
duty as this. Imagine the trains as close 
together as those on the elevated roads, 
and it is not difficult to see the wholesome 
effect of the locomotives puffing pure air 
into the tunnel. Compressed air for ‘this 
purpose should be produced by compound 
or stage compressors. This is not only an 
economical condition, but it prevents the 
oily or burnt odor sometimes noticed in 
mines which receive compressed air from 
the common type of non-compound com- 
pressor. Mr. E. J. Farrell, the experienced 
contractor who built the Baltimore tunnel, 
claims that the wholesome effect of com- 
pressed air exhausted into a tunnel is 
greater than that produced by any other 
means of ventilation. He has found that 
the exhaust from six rock drills is better 
than the effect produced by a No. 6 Baker 
blower. The six drills deliver about five 
hundred cubic feet of free air per minute, 
while the capacity of the blower is four 
thousand five hundred cubic feet. In the 
case of the drill, the air does work before 
it is exhausted into the tunnel; hence its 
heat is converted into mechanical energy. 
The blower simply supplies fresh air from 
the outside and at normal conditions of 
temperature and prsssure. 


Chief Engineer Parsons has planned 
wisely in keeping the tunnel as near the 
street as possible. It will be more acces- 
sible, dryer and more easily lighted. A 
waterproof lining will keep out the moist- 
ure, Compressed air, which should be on 
tap all along the line, might be used to 
light the tunnel on the Wells’ light princi- 
ple. This light is now a familiar one in 
public works, its great luminosity being 
very marked. The light is more diffused 
than the electric or any other light. As 
the combustion is fairly complete, there is 
not likely to be any injury to the ventila- 
tion, though the light might serve the 
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double purpose of lighting and venti.ation 
by being placed directly under vents or 
chimneys, and thus ejecting large vol- 
umes of air from the tunnel. 

In the light of recent improvements, there 
is nothing mysterious or difficult about the 
construction and operation of underground 
roads. 


WORDS OF ENCOURAGEMENT. 


I am very glad to get the little maga- 
zine, and am sure that it will prove a valu- 
able addition to my library. 

R. H. THURSTON. 
Sibley College, Cornell University, 
Ithaca, N. Y. 


I must congratulate you on your fore- 
sight in pre-empting the field by Com- 
PRESSED AIR. I have great faith in its 
future, and believe it will be the coming 
power, especially for local plants when it 
can be generated by large water-powers 
and be carried long distances under high 
pressures, as at Niagara, Spokane, Du- 
luth, etc. I. M. HAUPT. 
Con. Engineer, 

Philadelphia, Pa. 


I have looked over the first copy of 
COMPRESSED AIR, and think your object 
in its publication is a very gocd one. 

ELMER H. LAWALL. 
Lehigh & Wilkesbarre Coal Co., 
Wilkesbarre, Pa. 


We are much pleased with the sample 
copy of COMPRESSED AIR just received. 
We think it should serve as a good me- 
dium for further advancing the sales of 
compressed air apparatus and bring the 
merits of the same more clearly before the 
public. E. P. 
em; 2.) Porter & Co., 

Pittsburg, Pa. 


LORD, 
Supt. 


It is a step in the right direction, educat- 
ing the masses in the power they breathe. 
WM. A PARKER. 
Kansas City, Mo., March 15. 


I have read with much interest the first 
copy of COMPRESSED AIR. It is a cleverly 
executed idea in the right direction, and I 
predict success for your journal. 

HENRY D. 
American Air Power Co., 
160 Broadway, N. Y. 


COOKE. 


This little magazine should have the 
hearty support of every live person, be- 
cause none of us could exist very long 
without that essential medium which it so 
ably treats of—Air. 

There is no subject that has such a 
boundless area open for scientific re- 
searches as the power which is constantly 
forcing itself upon us for recognition at 
the rate of 15 pounds per square inch. 
iia Ss. Cc. FRANK SCHWEP. 

I enclose herewith one dollar as sub- 
scription to COMPRESSED AiR. I do this 
because I want to encourage your effort in 
not having the public understand what 
compressed air is going to do for street 
motors alone, but for the thousand and one 
other things. 

The fact is, it is used to much greater 
extent than the public have any idea of, 
and it is going to continue to increase, and 
I hope you will keep right up with the 
procession. 


FRED. C. WEIR. 


Cincinnati, O. 
Don’T imagine because COMPRESSED 
Arr began as a little magazine, that you 


‘ are not going to get your money's worth. 


The practice has been toward the volum- 
inous in journals, but the tendency now is 
to reduce the size of them. Paper is one 
of the cheapest commodities there is. The 
size was adopted because we wish to carry 
out the idea expressed in our heading, 
Compressed air, 
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EARLY PNEUMATICS. 


Atatime when a work on ‘‘the Seven 


Wonders of the World,’’ was more or less 


a record of contemporaneous history but 
with just enough flavor of antiquity to 
make the era of 250 B. C. seem compara- 
tively young and progressive—in that com- 
placent, tolerant way, with which human 
nature is wont to view past achievement in 
the light of present possibility—Philon of 
Byzantium wrote his ‘‘Ancient History,”’ 
recorded the work of his beloved Master 
Ctesibius, chronicled some truly marvelous 
discoveries and inventions of his own and 
completed the mission of his destiny on the 
field of battle, 212 B. C. 

His descriptions of ‘“‘the Hanging Gar- 
dens of Assyria,’’ ‘‘the Pyramids of Egypt,”’ 
“the Statue of Jupiter Olympus,’’ the Col- 
ossus of Rhodes’ arftl all the other wonder- 
ful creations of the early genius of man, 
which constitute the world-famous ‘‘Seven 
Wonders,’ are set forth with a grace and 
elegance worthy of present imitation, but, 
in many places, with a too-studied regard 
to rhetorical effect which robs the writings 
of that directness of simplicity without 
which no work can hope to live, in its first 
Therefore it is that 
musty book-shelves and worm eaten tomes 
must be consulted to learn of Philon the 
‘‘literateur’’—but Philon the mechanician 
and ancient authority on the besieging and 


freshness forever. 


defending of cities, seems quite another 
personage. 

Two of his books on military engineering, 
are on the general subject of the manufac- 
ture of missiles, while a third covers a wide 
range, including the arming of harbors, the 
use of levers and such mechanical powers, 
as also other contrivances connected with 
the storming and resisting of towns. In 
the latter, he advocates a strange and _ bar- 
barous system of warfare, advising that on 
the approach of the enemy through an open 
country, all springs and grain be poisoned. 


For this policy,even in ancient times, he was 
severely censured. 

But modern attention has been directed 
to him chiefly through his notice of an in- 
vention of Ctesibius—that master mind, for 
the sake of whose teachings Philon left 
his home and removed to Alexandria to be- 
come, like Heron, his instructor’s devoted 
desciple. 

This invention was an instrument of war, 
and consisted of a tube out of which an 
arrow was shot by means of compressed air. 
This is one of the oldest applications of that 
mysterious force, the modern  air-gun 
being an evolution of Ctesibius’ ingenious 
machine. 

Over sixteen centuries elapsed between 
the first invention and the next model, and 
in 1560 we find that the new gun hada butt 
end of hollowed metal containing a reservoir 
in which air was compressed by means of a 
force pump. The balls were placed in the 
little receptacle, which was furnished by a 
stop-cock, and as one shot was sent off, the 
stop-cock was opened and a fresh projectile 
inserted. Naturally, the force of projection 
diminished as the reservoir of compressed 
air emptied, so that after every few dis- 
charges, it became necessary to re-compress 
the air. 

Some years later this model was im- 
proved upon, but even in its best form, it 
has left much to be desired in point of time 
saving, and furnishes a golden opportnnity 
to some nineteenth century genius to make 
the air-gun a more deadly weapon than its 
rival in fire-arms—or better still, to devise 
a machine of such dimensions that so vast 
a quantity of air could be compressed within 
it, that its liberation would annihilate the 
largest army ever massed together among 
the nations, ; 

Thus might the possibility of war be 
averted by the appalling consequences of 
facing an unchained element made obedi- 
ent to the operation of a single individual. 


FRANCES MALOY. 
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TO RUN BY AIR. 


ENTIRE PULLMAN PLANT WILL BE 
ATED BY THE POWER. 


OPER- 


(Chicago Times-Herald. ) 
Compressed air as a power has displaced 
steam in three departments of the Pullman 
Palace Car Company's works, and the re- 
sults have so far satisfied the officials that 
in all probability the new force will be in 
use shortly in all the great shops of the 
corporation. 
marks a revolution in the manufacturing 

system of the great Pullman plant. 
The argument advanced at Pullman yes- 
terday in favor of a change from steam to 


The change is radical and 


compresse2d air was, in short, great saving 
in manual labor, economy, ability to trans- 
mit power long distances without loss of 
force, simplicity, safety and convenience. 
An official of the Pullman 
sent to Omaha and Topeka to go through 
the shops of the Union Pacific and Santa 
Fe railroads and to make a report on the 
general efficiency and economy of com - 
pressed air as applied there in the depart- 
ment of carmaking. 


comipany was 


He has just returned 
and his report strongly favors the adoption 
of the system throughout all the car shops 
at Pullman. 

DANGEROUS BELTS DONE 

The introduction of compressed air 
means the doing away with the great iron 
wheels which revolve near the ceiling in 
all the shops. The belts whici 
these wheels to the 


AWAY WITH. 


run from 
work benches and 
which not infrequently pick up a workman 
and whirl his life out, will soon be things 
of the past. To take their place a pipe 
will run along each wall just back of the 
benches. In front of each workman a 
small tube will connect with the main 
pipe and with whatever bit of machinery 
he has to do. When the workman wishes 
to shut off his machine he simply has to 


close a stopcock. To start the machine he 


AIR. 

reverses the operation. Under the steam 
system the belt has to be slipped to one 
side, but it goes on running ceaselessly and 
noisily. With the air system it is claimed 
that the speed of the machine in use may 
be graded, something that is impossible 
when a belt is used. 

Compressed air is already in use at Pull- 
man for lifting purposes, for the testing of 
air brakes and for the cleaning of carpets 
and upholstery. 

There are ten engines to supply steam 
for the running of the machinery in the 
different departments at Pullman. The 
engines are so placed that the work which 
each has to do is in its immediate neigh- 
borhood. An officer of the company says 
that with compressed air as a motive power 
probably not more than one centrally lo- 
cated large engine would be 
because the air lost so little of 


necessary ’ 

its force 
when being transmitted to a distance. It 
was said that at Topeka, at a distance of 
half a mile from the source of supply, com- 
pressed air lost less than 20 per cent. of 
Steam at the distance 
loses more than 50 per cent. of its force. 


its power. sane 
‘Fully 30 per cent. of our steam power 
here at Pullman,’’ continued the official, 
‘‘is taken up by the belting. This loss is 
Add 
to the 30 per cent. lost to the belts the 
amount lost in transmission, and you will 


saved by the compressed air system. 


see the immense advantage in economy of 
force that compressed air has over steam. 
Iam not well posted on the fuel economy 
question, but those who have made a 
longer study of the air power than I, say 
that there is a great saving at the compress- 
ing end.”’ 
ADVANTAGE OVER ELECTRICITY. 

‘* Here we compress our air and store it 
in tanks. ‘That is the general custom, for 
you then always have a supply in case any- 
thing happens to the compressor. Com- 
pressed air has an advantage over electric- 
ity in that it is not dangerous, and because 
it cannot start fires. In riveting, in break- 
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ing stay bolts and in general boiler work 
the use of compressed air saves one-half 
the manual labor necessary under other 
systems.”’ 

When they started cleaning carpets by 
air the other day at Pullman, those who 
had been accustomed to the switch pound- 
ing, arm-tiring method, looked on with 
something more than wonder. The air 
came out with a ‘‘swish,’’ struck a spot in 
the carpet, and the dirt vanished. For 
brake testing the compressed air method is 
pronounced superior to every other. 


Sheep Shearing in Australia. 


Many attempts to perfect a mechanical 
device which would lighten the work for the 
shearer,prevent the wool from being injured 
by second cuts and guarantee the neat fleece 
to be even in length, or ‘‘wool topped”’ 
have in the past twenty years been made. 

A machine such as we illustrate on the 
cover was invented, and is simple and easy 
to handle. The simplicity of the con- 
struction dispenses with the necessity of 
skilled labor in setting up, adjusting or 
running the machine. 

The use of this machine reduces the time 
of shearing from an average of 70 sheep by 
hand to about 100 per day of ten hours, or 
in other words one machine can accomplish 
in one day as much work as it formerly re- 
quired three men to turn out. 

another point in favor of this invention 
is that by its use the animals are never 
mutilated, and the wool brings a_ better 
price in the market, on account of the 
length of its fibres. 

In Australia, the foremost country for 
sheep raising in the World, this machine 
has been introduced and is being used ona 
large scale with most satisfactory results. 


WE have just received a copy of Edward 
Wegmann’s book, entitled ‘‘The Water 
Supply of the City of New York,’ puib- 
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lished by John Wiley & Son, N.Y. Itisa 
thorough and comprehensive history of 
the excavation of the great aqueduct tun- 
nel, the longest tunnel in the world. 
Plans, specifications and contract prices 
are given for almost every detail of water- 
works construction. Iu describing, the 
author writes from his own observation 
and experience. The new Croton Aque- 
duct has a maximum capacity of 302,000,- 
ooo gallons of water in 24 hours. The two 
other conduits have a maximum capacity 
of 123,000,000 gallons in 24 hours. 
Compressed air appliances were used in the 
excavation of the tunnel to a very extensive 
degree. A number of air compressors of 
high efficiency were used to distribute 
power to the rock drills. 


From the compressor the air, raised to a 
pressure of So to 100 pounds per square 
inch, was conducted first to a cylindrical 
wrought-iron receiver and having a diam- 
eter of 3 to 5 feet and a length 8 to 14 feet. 
The object of the receiver, which was 
placed generally out of doors, was to 
equalize variations in the pressures and de- 
livery of the air. 

A portion of the reading matter is de- 
voted to the new Jerome Park Reseryoir. 
The work on this reservoir involves the ex- 
cavation of about 7,000,000 cubic yards of 
rock and earth, and the contract was 
awarded to John B. McDonald in August 
last. Compressed air will be used in this 
work. It will be transmitted to drills, 
engines, pumps, hoisting machinery, etc. 
The contractor is goin to adopt a com- 
pressed air central plant system as the most 
efficient and economical. 


Several air compressors will be placed 
side by side, and the result is looked for 
as an important example, and will demon- 
strate the availability of compressed air 
and its direct application to specific uses. 

The reservoir will have a water surface 
of about 228 acres and will store abont 
1,900,000,000 gallons of water. 
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COMPRESSED AIR. 


CONTINUED FROM LAST NUMBER. 

Figure 1 is a sketch designed to indicate 
graphically the effect of heat and cold in 
compression and expansion of air. 

The sketch illustrates an open cylinder, 
which.may serve both as an air compressor 
and an airengine. The piston at the point 
shown is supposed to confine a volume of 
free air in the cylinder and at a temperature 
of 60 degrees; let it be pressed down until 
it reaches the point indicated by 45 pounds, 
and the pressure will follow the dotted lines 
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less. This points to the fact that compressed 
air is a perfect spring, and that the heat of 
compression when utilized can be made to 
return its full value of energy. 

An Air Compressor provided with no 
cooling device would show a pressure line 
following closely that marked ‘‘Adiabatic ”’ 
on Fig. 1. The hot compressed air con- 
fined in the cylinder at the 45-pound point, 
if transferred through pipes to an air engine 
and maintained hot until used, would be 
available for work in the same proportion 
(less a little friction) as we have shown in 
the theoretical case where the piston, used 
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marked ‘‘ Adiabatic.’’ This is, of course, 
assuming that the heat, which is invariably 
produced by compression, is suffered to re- 
main in the air and to influence the pressure. 
We here have a confined volume of com- 
pressed air at a pressure of 45 pounds and 
a temperature of 320 degrees. Let there be 
no absorption of heat and the piston if re- 
leased will return to the starting point, the 
pressure following exactly the line indicated 
during compression and the temperature 
returning to 60 degrees. In such a case we 
assume, of course, that the piston is friction- 


as a compressor, is driven back to the start - 
ing point. Practically, it is impossible to 
convey hot compressed air any distance 
from the compressor, for air, though very 
slow in taking up heat, has so low a specific 
heat that it parts with its temperature 
rapidly. Steam having a higher specific 
heat may be conveyed as a power even 
through naked pipes, and this fact has led 
to mistakes in regard to the possibilities 
with compressed air. 

Returning to Fig. 1, let us imagine that 
the piston has been stopped at the 45-pound 
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point, and that the compressed air, which, 
as we have seen, has a temperature of 320 
degrees, is transferred into a receiver and 
used at a point say half a mile distant. The 
temperature will now be reduced to that of 
the surrounding medium, or to the initial 
temperature, which the sketch shows to be 
60 degrees ; and if the system is well de- 
signed, that is, if the pipes are large enough 
and there are no leaks or other irregulari- 
ties, we will have nearly 45 pounds pressure 
on the other end of the line, as there is a 


temperature of the air when exhausted at 
atmospheric pressure. We now see that 
the piston, instead of returning to the start- 
ing point, has only had power enough be- 
hind it to return it toa point about half way. 

The illustration points to the importance 
in compressed air economy of reducing to 
the lowest point practicable the temperature 
of the air before and during compression 
and conversely increasing to the highest 
point the temperature before and during 
use or expansion. 


TABLE 1.—OF THE VOLUME AND WEIGHT OF DRY AIR 
AT DIFFERENT TEMPERATURES UNDER A CONSTANT 
ATMOSPHERIC PRESSURE OF 29.92 INCHES OF MER- 
CURY IN THE BAROMETER (ONE ATMOSPHERE), 
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case is purely theoretical and illustrates the 
possibility of obtaining more power out of 
a given volume of air after compression 
than was expended at the compressor. 
Experiments made by M. Regnault and 
others on the influence of heat on pressures 
and volumes of gases have enabled us to 
fix the absolute zero of temperature as 
about -461 degrees Fahrenheit. This point, 
—461 degrees below zero, has been taken to 
be the theoretical point at which a volume 
of air is reduced to nothing. The exact 
figures representing absolute zero vary with 


TABLE 2.—HEAT PRODUCED 


above a vacuum) at a temperature of 60 
degrees when compressed to twenty-five 
atmospheres, will register 367.5 pounds 
above a vacuum (352.8 pounds gauge pres- 
sure) will occupy a volume of 0.1020 cubic 
foot, will have a temperature of 864 de- 
grees, and the total increase of temperature 
is 804 degrees. 

These tables apply to dry air only. The 
effect of moisture will vary the figures of 
temperature and to some extent will affect 
the pressures, but many useful deductions 
may be drawn from the tables. It is seen 


BY COMPRESSION OF AIR. 
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different authors, but for all practical pur- 
poses -461 degrees F. is near enough. 
The volume of air at different tempera- 
tures is in proportion to the absolute tem- 
perature, and on this basis Box has pro- 
duced table 1. 

The effect of the heat of compression in 
increasing the volume, and the heat pro- 
duced at different stages of compression, 
are shown by table 2 ( Box): 

A cubic foot of free air at a pressure of 
one atmosphere (equal t» 14.7 pounds 





for instance by studying table 1 that a 
volume of dry air will be doubled if its 
temperature is increased about 500 degrees, 
and conversely, of course, if the volume re- 
mains constant an increase of about 500 
degrees in temperature will double the 
pressure. The addition of moisture serves 
to increase these figures, because moisture 
increases both the specific heat and the 
heat conducting capacity of the air. 
W. I. SAUNDERS. 


[TO BE CONTINUED. | 
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COMPRESSED AIR. 


Compressed Air in Machine Shops and 
Foundries. 


IN Cassier’s Magazine for August, 1895, 
Mr. C. O. Heggem writes instructively on 
the utility of compressed air for the trans- 
mission of power to out-of-the-way places 
and for use in lifts and hoists in machine 
shops, and also describes the various ma- 
chines that are operated by air power. 

In machine shops compressed air serves 
as a helper for the machine hand in a far 
more efficient and economical manner 
than that rendered by the manual help, 
which in some shops require an order from 
the foreman and a great deal of time lost. 

All the attendant annoyances may be 
overcome by putting in air lifts over all 
lathes above 20 inches swing and over all 
planers, shapers, drilling machines, and 
drill presses working on pieces too heavy 
for one man to lift, and so quick and satis- 
factory are they in their action as to leave 
out of comparison all chain blocks or 
chain rigs of any kind. A very cheap form 
of air lift is a plain cylinder, suspended 
from a trolley traveling on a swinging 
arm, the cylinder being about four feet 
long, and for all lathes below 36 inch 
swing, or planers 30x30 inches, it need not 
be more than 6 inches in diameter, and yet 
will lift about 2,000 pounds with an air 
pressure of 8o pounds per square inch. 

Chucks, face plates and steady rests can 
be lifted from the floor and placed in posi- 
tion by the aid of the compressed air hoist 
in less time than by hand, and work can be 
lifted and placed against the face plate or 
in the chuck with more satisfaction and in 
less time than by any manner of ‘ block- 
ing up’’ in vogue with the old helper sys- 
tem. 

Very convenient little presses can be 
fixed up for driving mandrels, pressing in 
seats for valves, linings in piston rod 
glands, etc. The presses are made with a 
cylinder 16 inches in diameter, which at 
So pounds pressure is equal to about 16,000 
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pounds pressure on the ram. This com- 
pressed air press will at once commend 
itself for accuracy and avoidance of many 
accidents. 

In turning soft steel shafting it is cus- 
tomary to use water to which a certain per- 
centage of sal soda has been added in order 
that the water may not rust the finished 
work. 

As the tool is being crowded away it 
crowds more over the harder portion of the 
steel than softer ones, and the result is, in 
addition to a tapering shaft one is also 
produced that is not round. 

By using a small air, jet—that is, air is- 
suing from an orifice of about 1-16 inch in 
diameter, the work can be finished very 
much the same as if water is used. A 
smooth surface will be produced with this 
important difference, that the tool will not 
crowd, and, consequently, the shaft will 
be nearer true and straight when using 
compressed air than when using water. 

The same size of air jet may be used to 
advantage at different places around the 
shop. It is excellent for cleaning off 
benches and machines, and is much to be 
preferred to the common dust brush for 
this purpose. 

Punching may be done by having a small 
cylinder at the back end or arm, suitably 
pivoted, at the other end of which the at- 
tachment is made to the head carrying the 
punch. Such an arrangement is especi- 
ally well adapted for quick work in the 
construction of smokestacks, breechings, 
tanks, and all work not requiring heavier 
than '% inch, or, say, No. 8 gauge of iron 
or steel. With these presses arranged so 
as to be operated by a foot tripping device 
and equipped with jigs, it is surprising 
how much more can be done than by any 
other system of laying ont. 

A number of special tools have been on 
the market for some time, made for com- 
pressed air caulking. Some of these tools 
do the work very effectively, and with a 
minimum amount of discomfort to the man 
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running it, in the shape of reduced jar. 

It is an incontrovertible fact that caulk- 
ing is done better and can be done very 
much cheaper by air pressure than by 
hand. 

From the machine shop and boiler shop 
Mr. Heggem goes to the foundry, and 
there on every side he hears the blasts of 
escaping air. Here are direct lifts or sus- 
pended cylinders of five tons capacity. 
Pat- 
terns are lifted out just as slowly as you 


Copes are lifted off without any jar. 


please until they are clear of the mould. 
Large green cores are placed in position to 
dry, without jar or shock of any kind. 

Compressed air for lifting and other pur- 
poses in the foundry will commend itself 
to any practical foundryman without using 
any argument whatever in its favor. 

In the same article the 
practical advice to those contemplating 


writer gives 
compressed air. He says: ‘‘Put in a com- 
pressor two or three times as large as you 
think you will actually need, and a belted 
compressor is to be preferred to a steam- 
driven one where the main engine running 
the shop machiuery is sufficiently large to 
carry this addition. It is preferable because 
itis more economically run, no matter from 
what standpoint the economy is viewed.”’ 


A Pneumatic Belt Shifter. 


One of the latest useful applications of 
compressed air in machine shops is reported 
in the April Locomotive Engineering. 

The device is applied to countershafting, 
for the purpose of shifting a belt from the 
loose to the tight pulleys, and the reverse. 
It consists of a small air cylinder with a 
piston travel, such as will give a belt the 
proper throw ; the cylinder is piped from 
each end toa two way cock, the plug of 
which has a bar with a looped cord within 
reach of the operator. Attached to the pis- 
ton is an arm which extends down to the 
bar carrying the shifting’ forks 
the rest. 


air does 





AIR. 


We want subscribers for ‘“COMPRESSED 
ArR.’’ We want people to buy the little 
Magazine because of its worth, which will 
from month to month become apparent 
The 
another step in the direction of scientific 
advancement. 
is merely an appeal to sentiment, or the 


cause which it is devoted to is 


Its mission is not one that 


development of a theory that must soonet 
or later die out. ‘‘COMPRESSED AIR’’ has 
Not the 
enthusiasm of a moment but the result of 


a sound reason for its existence. 
years of mature experience in practical 
fields. ‘‘COMPRESSED AIR”’ 
cause it is patronized, and you should 


will live be- 


patronize it. 


THE use of compressed air for crating 
molten iron has caused such a revolutionary 
effect upon the world’s industries as to be 
alone worthy of comparison with the inven- 
tion of the dynamo. 





THE TROLLEY HAS A RIVAL, 


From Chicago-Times Heraid. 
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THE AIR BRAKE, 

As early as 1852 a patent was granted in 
this country for an alleged invention of a 
railway brake operated by steam, and a 
few years later patents were issued in Eng- 
land for alleged air-brakes, but the first 
practical air-brake was not produced until 
about 1869, when George Westinghouse, 
Jr., of this country, invented what was 
then known as the ‘ plain-brake.’’ This 
consisted of a pump operated by steam 
from the locomotive boiler, which com- 
pressed air into a reservoir located under 
the locomotive cab. This was under the 
control of the engineer by a valve ina pipe 
leading from the reservoir. From this 
valve a pipe extended under the tender and 
was connected by flexible hose sections to 
a similar pipe under the entire length of 
each car. Branch pipes led to ‘ brake- 
cylinders,’’ and the stems of the pistons in 
the latter were connected with the brake- 
levers on the cars. Upon opening the en- 
gineer’s valve, air pressure passed to these 
cylinders, pushing the pistons backward, 
operating the brake-levers and forcing the 
brake-shoes against the wheels. It was 
found that the operation of this apparatus 
was too slow, and was attended by danger 
of collision in case one part of the train be- 
came detached. 

About 1872 or °'73 Westinghouse pro- 
duced an ‘‘ automatic brake’’ which em- 
bodied the addition of an auxiliary reser- 
voir and a triple-valve device to each car. 
Each reservoir was of sufficient capacity for 
at least one full application of the brakes, 
thus providing for automatic action in the 
event of accident. The operation of this 
brake was radically different from that of the 
‘‘plain-brake.’’ In the former the com- 
pressed air was stored in the main reservoir 
until required for the application of brakes; 


~ in tlie latter the main and auxiliary reser- 


voirs and trainpipe were always charged 
with compressed air at working pressure, 
to prevent the application of the brakes. 


The former system was operated by pres- 
sure from the main reservoir, while the 
latter system was operated by reduction of 
pressure in the train pipe. The result was 
automatic in action in case of accident, such 
as the bursting of hose or the train break- 
But this ‘‘ automatic brake’ 
was not capable of successful operation on 
long trains of freight cars. It was publicly 
tested in 1886, near Burlington, Iowa. 

In 1885 the Railway Master Car-Build- 
ers’ Association arranged for a series of 
experiments. 


’ 


ing in two. 


Several companies entered 
into the competition, but none succeeded 
in stopping long trains of freight cars 
without violent and disastrous shocks. The 
trials were renewed in 1887, with five com- 
peting companies. The report of the 
committee was against all the competing 
devices, the committee concluding that 
air-brakes actuated by electricity were the 
only ones likely to be capable of success- 
ful operation on long trains of freight 
cars. 

After these trials Mr. Westinghouse set 
himself to work to obviate the difficulties 
that had not yet been overcome, namely, 
to provide for uniformity in the applica- 
tion of the brakes and preventing shocks 
to the cars. ; 

In the latter part of 1887 he su:ceeded in 
constructing a quick-action automatic 
brake, capable of being successfully ap- 
plied to a train of 50 cars, and operative 
under all conditions of practical railway 
The requirements with which he 
then for the first time successfully com- 
plied were: (1) The regulation of the 
force to be applied to the brake-shoes so as 


service. 


to secure all necessary graduations, from 
the mere slackening of speed to the service- 
stop, and from the service-stop to the 
emergency-stop. (2) The automatic oper- 
ation of the brakes in case of accident. (3) 
The practical simultaneous operation of 
the brakes on each car, so that, in long 
trains of freight cars, shocks might be 


avoided. (4) The control of all these 
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operations by the engineer; and (5) Cer- 
tainty of operation under all conditions. 

This has been judicially determined to 
be ‘‘the first system which practically 
solved the problem of immediate stoppage 
of a long freight train in time of danger, 
in connection with and supplemental to 
‘train-brake graduations.’ ”’ 

Less than ten years ago this matter was 
still problematical. To-day nearly every 
railroad in the United States and Europe is 
equipped with brakes operated by com- 
pressed air. 


CARS TO RUN BY AIR. 


(Chicago Times-Herald. ) 

Street cars propelled by compressed air 
will soon appear in Chicago. The contin- 
ual rattle and clanging of cable cars, the 
roaring and buzzing of electric cars and the 
clatter of iron-shod hoofs may be heard no 
more if the newcomers prove practicable. 
For cars with compressed air motors are 
said to be the best for travel if they can be 
made as serviceable as 
transportation. 


other means of 

Within four weeks two cars equipped 
with these motors will be given a trial on 
the tracks of the General Street Railway 
Company. Those interested in the new 
system say a trial will mean adoption, for 
their faith in compressed air motors is un- 
bounded. With adoption, they say, the 
death-knell of trolley and cable cars will be 
sounded. 

ALREADY A SUCCESS. 

The compressed air company has now 
everything that it needs in the way of 
compressors, and the two cars which are 
about to be shipped from Rome, N. Y., to 
Chicago, it is claimed, are practical and 
perfect illustrations that the day of inde- 
pendent motors hascome. One of the cars 
has been running daily in Rome for eight 
months, and during that time no break- 
down occurred. 

One of the stockholders of the company 
said recently that seamless tubes, filled 


has 


AIR. 


with compressed air, were stored under 
the seats of the cars. These tubes were 
connected by piping with an engine under- 
neath the cars. Before reaching the engine 
the air passed over a hot water tank, by 
contact with which it was heated. Inthe 
coldest weather a little vapor, it is said, 
escapes from the engine, this being the 
only evidence of the force at work. 
NO FEAR OF EXPLOSION. 

The cars to be brought to Chicago are 
‘‘double enders,’’ like the electric 
and the motormen will change from one 
platform to another when the end of a run 
is reached. 


cars, 


Experiments have demon- 
strated that nothing is to be feared from an 
explosion if any ever occurs. The 
will have storage capacity for enough 
power to drive them 17 miles with a single 
charge of compressed air. 


cars 


If trailers are 
used, compressed air tanks may be stored 
under the seats, and an indefinite distance 
may be covered. 
may 


Almost any speed, it is 
and the 
operating is declared to be from 30 to 4o 


said, be attained, cost of 
per cent. cheaper than by electricity or 
cable. 

the 
promoters give that compressed air is to 
drive cable and electricity as street car 
No 
cables, pipes or 


Some of other reasons which the 


motor powers out of Chicago are: 


poles, overhead wires, 
conduits; no electrolysis of water and gas 
pipes by escaping currents; no obstruc- 
tions in the way of the work of the fire de- 
partment; no tearing up streets for under- 
no fatal 
from live wires; no possible stalling on 


ground construction; accidents 
railroad crossings in front of an approach- 
ing train, and no obstructing of the run- 
ning of cars in time of riot by tampering 
with the sources or conductors of power. 


HERSENT, the French engineer, says that 
if proper precautions are taken when men 
leave the caisson, he sees no reason why a 
depth of foundation of 164 feet should not 
be reached with compressed air. 
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HE PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 





BOSTON, NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


WNational Tube Works Company, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDINC. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 










‘(ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS 


Foot East 23d Street, New York. 
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C. & G. COOPER CO: 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


COMPOUND. 
TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 


H orse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 


CORRESPONDENCE SOLICITED. 


HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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McNAB & HARLIN MP’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 
Globe Valves, Gauge Cocks, Steam Whistles and Water Gauges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 


No. 56 JOHN STREET, - - NEw YORK. 


Factory, Paterson, N. J. 


ESTABLISHED 1858. 


“ Our Name and Brand a Guarantee of Ouality.”’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. 


SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. 





PLAY PIPES. 


LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WORKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAY St., NEw York. 
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Wheeler Condenser & Engineering Co. 


39-41 CORTLANDT STREET, NEW YORK. 


For SURFACE 
! CONDENSERS 

MARINE Mounted on 
and Combined Air 

STATIONARY and 
Circulating 
SERVICE. P 
umps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 


FuUuUrmpinege Water 


BY COMPRESSED AIR, 
WITHOUT MOVING 
PARTS IN THE WELLS. 


ESTIMATES CHEERFULLY GIVEN. 


The Ingersoll-vergeant Drill Company, 


(Compressed Air Pump Dept.) 





HAVEMEYER BUILDING, NEW YORK. 








COMPRESSED AIR. 
VALVE LEATHER, 
HYDRAULIC LEATHER, 
PUMP LEATHER, 
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1 Neen cS 
OF ALL KINDS AND DESCRIPTIONS LW You 


MANUFACTURED BY 





"RADE mane 


CHAS. A. SCHIEREN & CO., 
Tanners and Manufacturers, 


NEW YORK: 45-53 FERRY STREET. 

BOSTON: 119 HIGH STREET. 

CHICAGO: 46 SOUTH CANAL STREET. 
PHILADELPHIA: 226 NORTH THIRD STREET. 


TANNERY AT BRISTOL, TENN. 


THE BENJAMIN ATHA & ILLINGWORTH C0., 


Manufacturers of all grades of 


BAR-S’TEEL, 


ALSO —_-—— 


Steel Forgings and Steel Castings. 


General Office and Works: Harrison, N. J. 





New York: 93 John Street. 
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Wn. Wo stencrort’s Sons & Co. 


MANUFACTURERS OF 


PNEUMATIC TOOLS, 


(FRANKFORD), PHILADELPHIA, PA. 


For Cutting, Carving and Dressing Granite, Marble and Stonc. 


Tools for Calking Boilers, Beading Flues and Riveting ; 
also Chipping Metals. 











OUR TOOLS ARE RIGHT and OUR PRICES ANE RIGHT 
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W. A. CROOK & BRO.’S CO., 


mproved Hoisting Engines, 


FO PILE DRIVING, RAILROADS, BRIDGE 
BUILDING, MINES, QUARRIES, COAL 
HOISTING anp BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 





PAA 


OVER 350 SIZES AND STYLES, 
Log Hauling by Steam and Suspension 
Cableways 
BOSTON OFFICE: 
47 Pearl Street, cor. Franklin, 
MAIN OFFICE AND FACTORY: 
117-123 Poinier Street, Newark, N.J. | 939% 


SALESROOM : 
143 Liberty Street, - New York. 


THE Compressed Alr. 


Practical information upon Air-Compression 





and the Transmission and Application 


OQMET DUSt-PIOOT CABINETS ee econ suns 


John Wiley & Sons, New York. 


Will give the best satisfaction for any and 


all purposes of filing. They occupy but JAMES McCAR TNEY, 


little floor space, are of large capacity, and Contractor and Builder 
+] 
easily operated. 


1199 FULTON AVENUE, 


The best is always cheapest. 
NEW YORK. 
Write for particulars. 
Patents, Trade Marks, Designs. 
’ Searches as to Novelty; Reports on Infringements; 
The M, OHMER S SONS CO, Patent Matters Exclusively; 15 Years Experience 
Refers to Publishers this Magazine 


FRANKLAND JANNUS, 
73 Nassau St ’ New York. Attorney-at-Law, Atlantic Bld., Washington, D.C 


Always have Title Examined before Investing in 


Home Office & Factory: Dayton, O. Patent Property. 


; 
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12 STEAM AND AIR DRILL HOSE A SPECIALTY. 
THEE MANHATTAN be ptenenignedior ss 
RUBBER MF’G CO. 


Steam Packing, 
Pump Valves, 
Air Compressor Valves, 








Rubber 
Belts, 
Car ; 
Springs, 49 





Gaskets, ia hie a 
Suction hy Sarmrereennnveceeee teehee Le FRANK CAZENOVE JONES, 
Hose . PRE8’T AND GEN’L M’G’R 
’ 


Emery Wheels, 
ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N.J.(onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE. 


SLlectric Blastime-. 






VICTOR CLECTRIC FUSE 


Victor Electric Platinum Fuses. 

Superior toall others for exploding anv make 
of dynamite or blasting powder. Each fuse 
folded separately an packed in neat paper 
boxes of Jeach. All tested and warranted. 
Single and double strength, with any length 
of wires. 

“Pull Up” Blasting Machine. 

The strongest and most powerful machine 
ever made for electric blasting. No. 3 fires 30 
holes. No.4 fires 50 holes. No.5 fires 100 holes. 
They are especially adapted for submarine 
blasting, large railroad quarrying, and mining 
works, 

Victor Blasting Machine. 

No. 1 fires 5 to 8 holes; weighs only 15 lbs, 
pdapted for prospectiug, stump blasting, well 
sinking, etc. 








STANDARD ELECTRIC FUSE AND BLAST TESTER, WIRE REELS (New 
Design), LEADING AND CONNECTING WIRE. 


MANUFACTURED ONLY BY 


JAMES MACBETH & CO., 128 Maiden Lane, New York City. 








THE 
INGERSOLL-SERGEANT 
DRIEL CO. 


Manufacturers of 


All Types of Air Compressors. 
ot 

Duplex Compressors, driven by 

Corliss Engines. 

oe St Mt 

Steam and Belt Driven Com- 

pressors for Shop Work. 

7 


Water Power Compressors, run 


by Pelton Wheel. or Turbine. 


1 
SEND FOR CATALOGUE. 
a ee 
' “Tae 
INGERSOLL SERGEANT: DRILL CO. 
Havemeyer Building, New York. 


AIR COMPRESSORS, 
CHANNELERS, 
ROCK DRILLS, 
COAL CUTTERS. 




















